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Sulfate

The concentration of dissolved sulfate in water from
permeable zone E, based on median values of all samples in each
100-square-mile area, ranges from 0.4 mg/L in the outcrop area
west of the Mississippi River to 5,300 mg/L near the downdip
limit of the data in southern Texas (table 1). Between the Sabine
arch and the Mississippi River the concentration generally
increases from autcrop to the downdip limit of the permeable
zone (fig. 13). Elsewhere there appears to be no specific trend in
concentration.

From the Mississippi River eastward to the western edge of
Florida and from outcrop to downdip limit of the data the
concentration generally ranges from less than 5§ to 20 mg/L.
From the Mississippi River westward to the Sabine arch the
concentration in the outcrop and in the area from outcrop to
middip generally ranges from 5 to 20 mg/L. From middip to the
downdip limit of the permeable zone the concentration increases
to 100 mg/L in southern Louisiana.

From the Sabine arch southwestward to the Rio Grande the
concentration of dissolved sulfate in the outcrop generally ranges
from 10 to 100 mg/L. From the outcrop to the downdip limit the
concentration ranges from 10 to 500 mg/L. The pattern is one of
random distribution of small and large values of sulfate
concentration except in southern Texas where the concentration
increases from about 100 mg/L at middip to more than 500 mg/L
at the downdip limit of the data.

Chloride

The concentration of dissolved chloride in water from
permeable zone E, based on median values of all samples in each
100-square-mile area, ranges from 02 mg/L in the middip area of
southern Mississippi to 137,000 mg/L in the downdip area of
southern Texas (table 1). The concentration increases from the
outcrop southward to the downdip limit of the data with the
largest increase over the shortest distance generally occurring

near middip (fig. 14).

From the Mississippi River eastward to the western edge of
Florida the concentration of dissolved chloride generally ranges
from less than 10 to 20 mg/L in the outcrop and in the area from
outcrop to middip except in areas along the Pascagoula and
Tombigbee Rivers where it exceeds 100 mg/L. From middip to
the downdip limit of the data the concentration increases to more
than 1,000 mg/L. From the Mississippi River westward to the
Sabine arch the concentration generally ranges from 10 to 100
mg/L in the outcrop and in the area from outcrop to middip. At
middip the concentration increases from 100 to 50,000 mg/L in a
distance of about 20 mi in the downdip direction in southwestern
Louisiana. The concentration is about 50,000 mg/L along the
downdip limit of the permeable zone.

From the Sabine arch westward to about the Colorado River
the concentration of dissolved chloride ranges from 20 to 1,000
mg/L in the outcrop and increases to 20,000 mg/L at middip.
Much of the area between middip to the downdip limit of the
permeable zone has concentrations of 50,000 mg/L or more.
From about the Colorado River southwestward to the Rio
Grande the concentration in the outcrop ranges from 100 to
more than 10,000 mg/L. From the outcrop to the downdip limit
of the data the concentration increases to 20,000 mg/L at middip
and to 30,000 mg/L at the downdip limit of the data with local
areas exceeding 50,000 mg/L. The location of areas of large
concentrations of chloride generally are coincident with the
deeper part of the permeable zone area and with the location of
salt domes (fig. 4).

Silica

The concentration of dissolved silica in water from
permeable zone E, based on median values of all samples in each
100-square-mile area, ranges from 12 to 856 mg/L (table 1).
However, the concentration generally ranges from 10 to 50 mg/L
in most of the permeable zone (fig. 15). The concentration of
silica tends to decrease in a downdip direction in the area
between the Sabine arch and the Mississippi River and the area
between the San Marcos arch and the Rio Grande.

From the Mississippi River eastward to the western edge of
Florida the concentration of dissolved silica ranges from 10 to
about 40 mg/L in the outcrop area and from about 10 to more
than 50 mg/L in the area from the outcrop to the downdip limit
of the data. From the Mississippi River westward to the Sabine
arch the concentration in the outcrop ranges from 20 to 50 mg/L.
From the outcrop to middip the concentration generally ranges
from 20 to about 50 mg/L and from middip to the downdip limit
of the permeable zone the concentration generally ranges from
less than 10 to 20 mg/L.

From the Sabine arch westward to the San Marcos arch the
concentration of dissolved silica generally ranges from 20 to more
than 50 mg/L in the outcrop and from about 10 to more than 50
mg/L in the area from the outcrop to the downdip limit of the
permeable zone. From the San Marcos arch southwestward to
the Rio Grande the concentration ranges from 10 to more than

50 mg/L.

IONIC RATIOS

Selected ionic ratios were mapped to show any trends from
outcrop to the downdip limit of the data. A characteristic of ionic
ratios is that they are not affected by dilution, assuming that all
constituents are diluted to the same degree. Consequently,
upward leakage of brine into a freshwater aquifer would not
mask the signature of the brine. For eample if the brine were
seawater trapped in deep sediments, the ionic ratios would
remain that of seawater. Whereas if the ionic ratios are different
from seawater and the concentrations of sodium and chloride are
larger than for seawater, the brine could be the product of
dissolution of evaporites composing salt domes.

Mapped ionic ratios can be used to show trends that may
indicate processes or mechanisms that have major control on the
water chemistry from updip to the downdip limit of the data. For
example an ionic ratio of magnesium plus calcium to bicarbonate
that is equal to 1 in outcrop areas may indicate the dissolution of
dolomite or calcite. Whereas downdip of the outcrop this same
ionic ratio greater than 1 indicates an additional source of
calcium or magnesium ions such as would result from the
dissolution of gypsum. If the downdip area is in a salt dome
basin, it could indicate the dissolution of evaporites. However if
this same ratio was less than 1 it indicates an increase in
bicarbonate ions, which could be due to a process such as the
alteration of silicates. The median jon concentration for each
100-square-mile area, expressed as milliequivalents per liter, was
used to calculate an ionic ratio.

um um

The areal distribution of the milliequivalent ratio of
magnesium to calcium (Mg:Ca) in water from permeable zone E
ranges from less than 0.01 in southern Texas to 5.2 near the
outcrop in southwestern Alabama (table 1). For most of the area
the ratio ranges from 0.1 to 0.5 (fig. 16). The map shows no
general areal trend in the Mg:Ca ratio.

From the Mississippi River eastward to the western edge of
Florida the Mg:Ca ratio generally ranges from 0.5 to 1 in the
outcrop area and 0.2 to 1 in the area from outcrop to the
downdip limit of the data. From the Mississippi River westward
to the Sabine arch the Mg:Ca ratio generally ranges from 02 to
0.5 in both the outcrop and in the area from the outcrop to the
downdip limit of the permeable zone. From the Sabine arch
southwestward to the Rio Grande the Mg:Ca ratio ranges from
about 0.1 to 0.5 in both the outcrop and the area between the
outcrop and the downdip limit of the data except for a local area
in southern Texas where it is 1.
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Figure 13.--Concentration of dissolved sulfate based
on median value per 100-square-mile area.
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Figure 15.--Concentration of dissolved silica based
on median value per 100-square-mile area.

AT BN

$0 AMBENTON

| {o3 ml!\cn‘

NOOD
endef

'
———

~ICHESTE

1%
olivar’
' HARGEMA

Soerviie
FAYEI’TE

;
h

y\smanq‘ iPPAI

nngse

WEBSTER |
waitiall f-—-‘

) | CHOCTAW
B iAckermas,
S

§
Ly
B‘“o“‘ DAI

I AW A SR

IMain pass South
and Easl

g ==
g b
l_g-ua Soulh‘ .-l(m ase
-: '~ - '_;*'/ South
l\rand isle
Soulh
EXPLANATION

///| OUTCROP OR SUBCROP AREA--Boundary dashed
at subcrop or where inferred

LINE OF EQUAL DISSOLVED SILICA
CONCENTRATION--Interval, in milligrams per
liter, is variable

—20—

|'
1

[ N
rwzat ty

2 L T

i <

La |

Sc/n‘ks‘ \

DIMMIT ST eCotuna
e | ;

Base from U.S. Geological Survey
1: 2.5000.8‘00 -

ng

{“George?

West ¢
I LIVE
i

Boundary of study area

i

EVADA {"oyacHITAL caLHO

| Sulphur "' .
Springs %VP )'N(
Fn P~ 1=
gg' 4 RAIR! a | 1
Embry | d %O S D .J')C IOR
O e Luitnvap \‘!/ﬁ
HU

RLs(on

4;

\ FREESTO

D l

ovetos”

///
.ue “\ q(l/‘?‘é Q\xs n

v

- \
Y BuRLgsow

Mustang
Isiand East, "

o
|
fs

North Padrs 1\

_ Islﬂ'\d_ E Y
i
| 1
1
i
]

|
| ! \
|South Padre |
) land Isiand Eas!
26°

) North
Padre | |

l-_ ==

g
,_PQ)Q *l 1E ioClarenddn
2\ ONROE |

N

Monv

xg.. ‘
B

‘l“'\
f»}iu
En| Jie py
erlm /

and East .
=
=
J
————— i
\ — t— IDG!§8 Sou‘“" }I oulh Pass
Cameron | I i r
High {_ West__ _ _1'_1 E‘;:L:“l'g'_l Vermilion |I South

:_H_lg_h i1sland Isl:r;:| X i = Ship Shdal Jl_Sculh Timbalier
; [T e \ | [ e R '
I | | \ | South ?
|| {_Gi“_'s_“’_" _____ -II ,l } = | | e :'T?:»lhaller Sou{h _;J /’s";‘:‘f'a
I I : ! East ! IEugens / Shoal § uth, ! =i /
|Brazos | | | & | - A S /
s e 1 | I High Isiang |\:es‘ Caemertn I /2 o — S ——
, 3 L ameron th—1— e

Matagorda tsiand |; Iica|yai|2:‘ South - I"?‘QA‘: Istand Soulhy L Ea;:(;:;::‘_: South L-;: - NTAL / / EXPLANATION
————— e S e ~=z S -——L’ 3 cONT\NE SHELF
OUTCROP OR SUBCROP AREA--Boundary dashed

Figure 16.--Ratio of magnesium to calcium based on
median ion concentration per 100-square-mile area.
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